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Background: The systemic right ventricle (RV) in palliated hypoplastic left heart syndrome (HLHS) has relatively reduced longitudinal compared 
to circumferential contraction velocities and deformation, a pattern more akin to the normal left than RV. The mechanisms and timing of this 
adaptation are unclear. We hypothesize that changes in RV function in HLHS are initiated in utero by the altered loading conditions imposed on the 
fetal RV.
Methods: Echocardiograms from 32 fetuses with HLHS were retrospectively compared to 32 gestation matched controls (range 20-38 weeks). RV 
function was assessed using Velocity Vector Imaging global velocity, strain (¡), strain rate (SR), displacement as well as peak lateral wall tricuspid 
annulus velocity (E’). Doppler assessment of RV inflow, ejection and inferior vena cava flow (IVC), and RV 2D diameter, length and fractional area 
change (FAC) were also examined. Comparisons were performed by t-test or ANCOVA as appropriate.
Results: HLHS fetuses had reduced global peak RV longitudinal velocity (p<0.01), ¡ (p<0.0001), SR (p<0.0001) and displacement (p<0.05). 
Whilst peak radial velocity was no different, radial displacement was increased (p<0.001) compared to the normal fetal RV. Mean RV diameter 
was increased in HLHS (p<0.001), however RV length and FAC were unchanged. Both radial displacement and RV diameter progressively increased 
relative to normal gestational changes (both p<0.01). Tricuspid inflow showed no difference in peak E, however peak A wave was increased in HLHS 
(p<0.01) as were IVC % A wave reversal (p<0.0001) and E/E’ ratio (p<0.05). Systolic/diastolic flow duration, normalised ejection time and umbilical 
artery pulsatility index did not differ.
Conclusion: The fetal RV in HLHS, despite reduced longitudinal velocity and deformation, maintains a normal FAC and presumed combined 
cardiac output. We suspect the progressive changes in geometry to a more spherical shape, and increasing systolic radial displacement 
(circumferential deformation) improves RV efficiency, findings we have observed in infants after surgical palliation for HLHS. Differences in E/E’, 
inflow and IVC Dopplers also suggest altered RV diastolic properties in fetal HLHS.
